This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the origmal documents submitted by the applicant. 

Defects in the images may include (but are not hmited (o): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP. BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PI 101 OS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® ^ §f1 4# 1^ ^ ( A) ^1-1 05376 

©Int. CI." JSLSUia-^ frrtSSS-f- ©'^^ 1^(1989) 4 ^21 a 

G 11 B 23/50 C-8622— 5D 

B 08 8 3/12 C-6420--3B 

H 01 L 21^304 G-8831-5F IgjElf^ ^5^:^ ^m<nn 1 (±7M) 

®n m PS62- 262384 
@ffl IP 0362(1987)10^173 

^oiui- t- ov-^^ miSSSSTTglZSM?! IT 126^2^ 





3 A 




i A 



L-C^tgCcr^iB$-tt^» O T' 5» ffl ^ 



V f ^ 3ta ?1 "f "C' rfb ^ . 

— 2 — 



u -3 pnjtil;i< J?> o Tt: . 
<f^^ ) 

— 3 — 



l^T^^h^^^T^aSMCJaLtrvKyU-a-^ 1 O a . 1 

Ob. 1 0 c ^i£(txt8^ tr ('^s . 
±ie^ t' >- K/t-a- 7{±R— . 

try f^/un — -7 1- 0 a^^-:>^r^'Cl^is3•^^ <: « ^ 
1 <n^\'^^\zWEL\^X^^L . ;^t->- h-yua- 

7 1 0 <^^^nrhzhX'. o'jv^^i 1.. 12 

- 5 — 



^\m^ 1 - 105376(2) 
^ T ^ tfT) 2S r® tc: r^l tt "C »± 6 C t T . t < 

i: ->xm-i:rh z ty)^X't^ 6 . 

<7?fteo-^vii:^2£i: ^•ti-r^^fr s z t i)^xt hn 
i'MMi\ 



10a, 10b. 10c ^t^mm'^T h X d f,zm 

1 3 7!)^lSlt ^^ii-T , 

ml^y^9 ^ tr^^^a^^ 20 :x9 ^-f^y 
^n-r^ r-^22i:, nic^i77:/7'^i^2 1 

la, 2 1 b 2 M IS T — ^ 2 

Ci7);?.:?5:/7'7v'2 I com^mfh^Wi I St 
LX . ^4m\rZ7r;tX d ffZ^ ^-^^16. Z<n^ 



■586— 



— 6 



^IVVF 1 - 105376(3) 



l5)5Ri£!l-^' o i frcS: -? r v\ 6 . 

^ ^ >- ^^a^SlS 2 0 T^TJiitv^f^t- . irnST — 

fg7h:€:i[aa5*r^>;S?ff i^'^ V h y XyVS 1 . 3 I i: s] 
Cco^fEi/':!:-/ h y X/WS 3 . 3 1 V::£*tlft^ 5: 
J^r-i^rU-r-AS 2 . 3 2 t , B^tdT^ X J 

T^-:?r^>'X/U3 1 f,zftf6LX^l^^ixrc^EE 

— 7 — 

f^, Hi£^:7-u-r-A 4 2.4 2 iz\t. 

5 — 2kff/cJ^js:<75^S:t3t::i: o-c _ 

iBn^r ^> < ^T- •/ r 2 ) . 

yctc. aS:5?9f©$:^^TL ( X ■/ r 3 ) , o 
5: U ( ^ T- -/ T 5 ) , N i - P 

( ;^ f- ••/ 7" 7 ) . 

— 9 — 



X. 'V h 3 3 i: ^fl fiJc ? iT- T ^ ^ 6 . 

iv,i , fris;i.r u-r- A 3 2 . 3 2 tci±. 

i/3 5-2 I 0 kff/caSl^(7)S^ffr£>15ft^KA^(rt^ 
^fLo J: ^ tr^Cf ort\^> . 

±'rf.zn^ LrS2S$7X7t:fS£E'; v-xy X;U4 1 . 

4 1 ^IStt, c:^7)yX;U4 1.41 izmi^-^(^t 
tft$7f<t^>^-f 5><K£E'J >';^.^XTU-r-A4 
2 . 4 2 h , HISy X;U4 1. 41^7)t^tf33^h^ 

r&iL"cmie^ru' — r-A4-2 . 42tcsss^fL 1 

<^^i^^SficS7:>^-r >f ^ ^ I t 
T-tftwg2E$^t.T».\^ > 4 3. 4 3 i: , ^<50^SlJ \ 
-T^SBBJfl^:?^ — X/U4 4 , 4 4 . HaS-f •< ^ 

1 iO±:/7 tcfida^ ix^-:'^^BJi^y X;l'4 10 

__ 

9 ) , 4<^f^ 3 (si @<7D'f -< ;^ :7i5T:r^^:^=ff 
( yy I 0 ) . 

:^ izi -yXBf&L ( XT- -/T 1 1 ) . 

X^ ( ;?.r--/ri 3 ) ^zBn^^^ t^^^h . 

J: o r -3?^t L "C t^ ^ . 
-rK^io-h -, T -f :^ fri 1 3 ill^T) f V K ;U a 
-vlOa — 10c;cJ;-^T^-l^$7X, ^2l2Itc 

3^1 fftl^ ffl 7- 2 3 $: :n- L r 'ot^l :7 ^ r y 7 

2 1 c^.i^$n 6 . -eux, 

-> 2 1 ii. HSE^-^^ i 6 . i^-r 7 h 1 7 . 

>; 1 8 . '^/l^ h 1 9 'J 2 1 c J: o T ® 

^Saj&^fL, COa^^CJ: ->T7^7 f/2 1 cootie 

- 10 - 

587 — 



-^<7)y 5 2 L a . 2 1 brSIUtBUSar -< ^ 

Jt oT , — ;^<!0r ^ 2 1 a . 21 

^efHEi^'x -y S yX/U3 1.31 Ef 

]g5ff h-y 1 . 3 1 >!><x -f 1 <J: 
— 1 1 — 



tJ^W]^ 1 - 105376(4) 
^)9Vixtii^'SL\z.^rcb^^:^^'X. T J: 0 ± ;^ i:: T"! 

^ A: , iSfEi/^- •/ ^ y X/U 3 1 . 3 L ^'^^(niai 

i'p'ta^m.W7\^tLx^^hm^\t. :i<num?\^^z^ 

<nmcr>'^-^m^z^'^LX^t^-i- h ^ibh-^^X'^ 
h . 

2 Ofig^filc J: 0;^:7^7'r7'>2 lt±T-<^:7lS 
f C t tz^^t i , 

^*&^ifi^4 3 J: oxa^^fx. ^ie-^^S^^o 

J^7fc:6<, <&EEl> y XyU4 1. 41$::#rL-C-r 
^>^:7^1tfO(^fSltCllt§:twi^;i5$^ii»c:i:^C'Sr5>. 
— 1 2 — 



v^yX/U4i. 4 I'f)^^' -< ::^9WLl J: n^tLf^ 
ii:^tcr&l(tX*$7fc$:n±ai-?-5 (SEE V Xtl^A 

^jfh^'^<^mT/^L^m±^n.x^^6 . 

J: 0 KcH^'SrmoE.T -< ^9 1 ^zt^HS^-t h ^ t X'^ 

m^<r):hicj: -oxtmmKcf^ti^^f^^^T^mn^:^^ 

- 1 3 - 



ik'i^tm-^X<r>'iSfc'}t^^<^mt^j:^. 

^ LX . :^^nmcD^ 0 iz^ ^Zi^jL hi^W 

«^l^zrri:>tLhenX' \ a ^ V^f ti. tfO Jif^ ^ ^ fi^j 

-r ^> ^ i: . z^om-^, m'^'^&mm^A 3 O 
^•mm=ty= < I t'^rf^zm.^-t hz tt<t^^ 

0 K HZ ) <75ja^5(S'ijr*^tCit'^XS*^X:*c# < ^ 
- 1 4 — 



1 en y X}\.^)^i:nm-r h z t t^^t-s . 

x ■< 1 <7)[El^5^rf?il:-r -£> C i: 

— 1 5 — 

^ 5 OIlS^IEi^'x -7 h*ScV^S?O=?ia0, 

1 0--r ^ :^:;'©5ff^, 

3 0 --^^'J X. V 

4 1 — ®ffi>j v;;^ y X/u, 

4 3-l2^i^jfi»^. 



4^M^ 1 - 105376(5) 
— 16- 



^ I IS 




44 



— 17- 



—589 — 




^[3fl2p 1 - 105376(6) 



—590— 



1 - 105375(7) 



% 6 




V 



I 



T 



z 



7=7 



—591 — 



Japanese Patent Laid-Open No. 105376/1989 
Laid-open Date: April 21, 1989 
Application No. 262384/1987 
Application Date: October 17, 1987 
Request for Examination: Not made 
Inventor: Nobukazu Watanabe 
Applicant: Tokyo Electron Co., Ltd. 
Title of the Invention: 

DISK CLEANING METHOD 

Abridgment of the Specification: 
[ Embodiment ] 

One embodiment in which the invention is applied 
to a method for cleaning a magnetic disk will now be 
described concretely with reference to the attached 
drawings . 

First, a disk cleaning device for implementing 
the method of the embodiment is described with 
reference to Figs. 1 to 5 . 

The schematic configuration of the disk cleaning 
device is, as shown in Fig. 2, such that the device is 
formed by a disk rotating part 10 for supporting and 
driving a magnetic disk 1 to be rotated, a scrubbing 
treatment part 20 for scrubbing the magnetic disk 1, a 
high pressure jet cleaning part 30 for jetting a high 
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pressure jet stream jointly with the above scrubbing 
treatment, and an ultrasonic cleaning part 4 0 for 
cleaning by jetting a cleaning solution such as pure 
water to which ultrasonic waves are applied. 

The disk rotating part 10 is formed by providing 
spindle rollers 10a, 10b, 10c in three portions of the 
outer edge of the magnetic disk 1 . 

As the above spindle rollers have the same 
structure, the spindle roller 10a will be described. 
As shown in Fig. 3, two 0-rings 11,12 are mounted in 
the central small diameter part of the spindle roller 
10a, and with the O-rings 11, 12 pressed to abut on 
the outer edge part of the magnetic disk 1, the 
spindle roller 10a is rotated so that the magnetic 
disk 1 is rotated by the frictional contact with the 
O-rings 11, 12. Three spindle rollers 10a, 10b, 10c are 
constructed to rotate synchronously, so that the 
magnetic disk 1 can be rotated at a constant velocity. 
AS shown in Fig. 2, an outer peripheral cleaning brush 
13 for cleaning the outer periphery of the magnetic 
disk 1 is provided in the vicinity of the spindle 
roller 10a. 

The scrubbing treatment part 20 is provided with 
a scrubbing brush 21, an arm 2 2 for supporting the 
scrubbing brush 21 to freely rock, and a detergent 
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feeding pipe 23 for feeding a detergent to the( 
scrubbing brush 21. 

The scrubbing brush 21 is, as shown in detail in 
Fig. 4, formed by a pair of brushes 21a, 21b separated 
and disposed opposite to each other, and rotatably 
supported by the above two arms 22. 

A rotary driving mechanism 15 of the scrubbing 
brush 21 is, as shown in Fig. 4, formed by a motor 16, 
a shaft 17 rotated by the motor 16, a pulley 18 
secured to the shaft 17, and a belt 19 wrapped round 
the pulley 18, and the belt 19 is wrapped round a 
pulley 21c of the brush side, whereby the scrubbing 
brush 21 is driven to rotate. 

For positioning the scrubbing brush 21, there 
are provided a brush height adjuster 24 for adjusting 
the contact pressure with the disk 1, a brush 
positioner 25 and a brush position fixture 26. A 
brush stopper 27 and a brush stopper fixture 28 are 
provided to locate the arm 22 in a broken line 
position in Fig- 2 in cleaning at the scrubbing 
treatment part 20. 

The high pressure jet cleaning part 3 0 is, as 
shown in Fig. 5, formed by high pressure jet nozzles 
31, 31 for jetting a cleaning solution such as soda 
water at an inclined angle to the disk surface from 



- 3 - 



both sides of the magnetic disk 1, spray arms 32, 32 
for feeding soda water to the high pressure jet 
nozzles 31, 31, and a high pressure jet receiver 33 
disposed corresponding to one nozzle 31 for jetting a 
high pressure jet from the lower side of the disk 1 
upward . 

Soda water is fed at high pressure, as much as 
35 to 210 kg/cm^ to the spray arms 3-2, 32. 

The ultrasonic cleaning part 4 0 will now be 
described with reference to Fig. 1. 

The ultrasonic cleaning part 4 0 is formed by low 
pressure rinse nozzles 41, 41 disposed opposite to 
each other on the upper and lower sides with the disk 
1 interposed between them in the direction 
intersecting perpendicularly to the magnetic disk 1, 
spray arms 42, 42 for low pressure rinsing, which are 
provided with the nozzles 41, 41 at the tips thereof 
bent at right angles and adapted to feed a cleaning 
solution such as pure water to the nozzles 41, 41, 
ultrasonic vibrators 43, 43 (ultrasonic vibrating 
surfaces are disposed in parallel to the disk 1) 
disposed on the spray arms 42, 42 opposite to the jet 
ends of the nozzles 41, 41, cables 44, 44 for driving 
the vibrators, and a low pressure rising receiver 45 
formed in the periphery of one nozzle 41 disposed 
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above the disk 1. 



FIGURE 1 : 

1: disk: 

41: low pressure rinse nozzle 

43: ultrasonic vibrator 

44: cable 

FIGURE 2 : 

10: disk rotating part 

20: scrubbing treatment part 

30: high pressure jet cleaning part 

40: ultrasonic cleaning part 

FIGURE 3 : 

11, 12: 0-ring 

FIGURE 4: 

15: rotary driving mechanism 
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(54) METHOD FOR CLEANING DISK 

(57)Abstract: 

PURPOSE: To utilize a large power due to a 
cavitation, to eliminate a minute dirt on a disk 
surface, and to decrease the generation of the 
defect of a disk due to insufficient cleaning by 
bursting washing, to which supersonic wave is 
projected, toward a disk plate. 

CONSTITUTION: A disk turning part 10 supports and 
rotation-drives a magnetic disk plate 1 , and bursts a 
high-voltage jet from a high-voltage jet bursting part 
30 together with a scrubbing processing by a 
scrubbing processing part 20. The washing, to which 
the supersonic wave is projected, and bursted from a 
supersonic wave cleaning part 40. and clean the disk 
plate 1 . Low-voltage rinse nozzles 41 of the 
supersonic wave cleaning part 40 are orthogonally 
arranged on and beneath the disk plate 1 . and pure ^-"^ 
water is supplied from respective low-voltage rinse 
nozzle spray arms 42 to the nozzles 41 . The 
' frequencies of the supersonic wave are given to the 
washing bursted from supersonic wave frequencies 43 arranged at the tip of the arm 42. the 
disk plate 1 is cleaned by the washing, to which the frequencies are given, and the minute 
dirt is completely eliminated. 
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